DNA sequence of Mirabilis antiviral protein (MAP), a ribosome-inactivating protein with an antiviral property, from mirabilis jalapa L. and its expression in Escherichia coli.
We cloned a cDNA for Mirabilis antiviral protein (MAP), a ribosome-inactivating protein (RIP), which inhibits the mechanical transmission of plant virus and the in vitro protein synthesis of both prokaryotes and eukaryotes. The cDNA consisted of 1066 nucleotides and could encode 278 amino acids. The major part of the amino acid sequence (from Ala29 to Ser278) was identical with the sequence of native MAP as determined by protein sequencing. An NH2-terminal extrapeptide (28 amino acid residues) of MAP was comparable with the signal peptides of plant proteins accumulating in the vacuole. A stable hairpin structure was predicted in the 3'-noncoding region of the cDNA. Tandem repeated sequences were found downstream from the hairpin structure. They were composed of triple complete repeats of a heptanucleotide with preceding and following hexa-nucleotide repeats. The cDNA was expressed in Escherichia coli based on the T7 expression system. The product encoded by the cDNA was confirmed to be MAP precursor by Western blotting followed by immunological analysis. The growth of the transformants was inhibited by the expression of the gene. MAP precursor also seemed to inhibit the protein synthesis of E. coli just as native MAP has been observed to do.